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図 1 光化学細胞膜穿孔法の概略図 
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も従来の 2 回（増感剤含有層 1mm 厚 1 回，磁力固






図 2  新型穿孔体鋳型 
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  1 回目 2 回目 3 回目 4 回目
条件１(洗浄剤有) 54 17 8 8 
条件２(洗浄剤有) 27 0 10 9 
条件３(洗浄剤無) 4 0 4 4 
条件４(洗浄剤無) 6 5 6 6 
※未使用の穿孔体による GFP導入実験 
→各象限あたり平均 70個の細胞から蛍光を確認 
図 3 薬品含有型穿孔体の概要 
図 4 洗浄前後の穿孔体表面（左：洗浄前，右：洗浄後）
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Fundamental Research on a Photooxidative Cell Membrane Perforator 
For stable fabrication and operation of the cell membrane perforator 
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Our photooxidative cell membrane perforation method is a unique physicochemical transgenic process for cell engineering. A robotic transgenic 
process based on this method is now available; therefore, in this research, we focused on a nanobrush-shaped cell membrane perforator and 
evaluated the fabrication and operation methods. The results are summarized as follows: (1) the mold can repeatedly imprint the brush-like 
surface. (2) To reduce the risk of oxidation during the process, the oxidative reagent is concentrated in the brush part; this approach is effective. 
(3) Cleansing of the perforator surface after the process with sonication and protease can recover the perforation performance. (4) A porous 
perforator can absorb materials and cells and can detach the cells from the culture dish. (5) The perforated area can be controlled through 
manipulation of the light irradiation area, and this concept can be extended to two-dimensional patterning modification processes of the cells. 
With these efforts, we can collaborate with various researchers. 
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